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Abstract
Objective: Exit-site care to prevent exit-site infection is important to achieve a successful peritoneal
dialysis. A prospective randomized study was conducted to search for a simple and effective exit-
site care method.
Methods: We compared the effects of two different methods of exit-site care on exit-site infection in
the continuous ambulatory peritoneal dialysis population in a dialysis unit. In the first method,
pure liquid soap was used, and in the second method, chlorhexidine soap was used in exit-site
cleansing during showering.
Results: The results showed that there was a statistically significant lower exit-site infection rate
in the group of patients that used chlorhexidine soap compared with the group that used pure
liquid soap. In particular, there was a significant difference in exit-site infections caused by gram-
positive microorganisms between the two groups.
Conclusions: These data suggest that the use of chlorhexidine soap in exit-site care is effective in
reducing exit-site infection. Further study should be performed to identify more effective exit-site
care methods to reduce exit-site infections caused by gram-negative microorganisms, particularly
Pseudomonas aeruginosa.
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or cleansing with hydrogen peroxide in conjunction with
povidone-iodine ointment and covering with sterile gauze
dressing (11).
The successful control of ESI involves compliance of
the patient in performing exit-site care. The protocol
should be simple enough for the patient to follow and
effective in reducing skin microbial colonization at the
exit site. In considering the long-term requirement of
exit-site care for the patient at home, a minimal-care
method should be chosen to reduce the burden to the
patient. To search for a simple and effective exit-site care
method, a prospective randomized study was conducted.
We compared the effects of two different methods of
exit-site care on ESI in the CAPD population.
METHODS
Approval for conducting this research was obtained from
the Hospital Ethics Committee of Alice Ho Miu Ling
Nethersole Hospital. Informed consent was obtained
from the patients before participation in the study.
All patients on CAPD with a double-cuffed peritoneal
catheter (Curl Cath Peritoneal Catheter; Quinton, Seattle,
WA) who had a healed exit site were recruited into the
study. This included both current and new CAPD patients
in the dialysis unit. New patients were recruited into the
study 4 to 5 weeks after Tenckhoff insertion when their
exit site was healed and in healthy condition. Current
CAPD patients with at least a 4-week ESI-free period
were recruited into the study.
Exclusion criteria included frequent and repeated ESIs;
an extrusion of the cuff; a recent ESI that lasted more
than 2 months; and bed-bound and not able to take
shower.
Patients were assigned according to their date of follow-
up into either one of the study groups. Patient education
was provided with a video demonstration on the exit-
site care procedure. Current CAPD patients were taught
in groups to change their existing exit-site care method
to the new method during follow-up. New patients were
taught on an individual basis at the beginning of their
training for CAPD. Written instructions on exit-site
procedures were also given to the patients to take home
for reference.
Exit-site care procedure
Group 1 patients had a daily shower with pure liquid
soap. After the whole body was cleaned, the patient used
the same liquid soap to clean the exit site in a circular
movement with particular attention given to the entire
circumference of the exit site. The exit site was then
INTRODUCTION
Continuous ambulatory peritoneal dialysis (CAPD) is
one of the established therapies for patients with end-
stage renal disease. Its use has increased rapidly
worldwide with an estimated growth of about 12%
annually compared with about 8% for hemodialysis (1).
In 1999, the number of patients on peritoneal dialysis
reached 2500 in Hong Kong. This means that 81% of
the patients who required maintenance dialysis were on
CAPD, which was the highest proportion in the world
(2). Exit-site infection (ESI) remains a serious cause of
morbidity in the CAPD population (3-5). It has been
reported that peritonitis associated with an exit-site or
tunnel infection accounted for 17% of all peritonitis
episodes (3). Patients with a history of ESI are more likely
to have peritonitis and lose a peritoneal catheter than are
those patients who have never had an ESI (6). Exit-site
care is therefore important in maintaining the catheter
for successful CAPD. Intervention to reduce ESIs has
been considered as an integral part of CAPD ad-
vancement (5).
The presence of a catheter, a permanent synthetic device
that exits through the abdominal wall, presents a risk
factor for the development of infection in CAPD patients
(4). An effective long-term exit-site care plan is a critical
component in the prevention of ESI, which relies
predominantly on the patient’s self-care at home.
Inadequate care and cleansing may result in excessive
colonization of bacteria in the exit wound, which will
increase the risk of ESI. Therefore, exit-site care,
including frequent cleansing, is a prerequisite to reduce
resident bacteria in a healed peritoneal catheter exit
wound (7).
The practice of exit-site care varies among different
dialysis units. Although there are different methods of
exit-site care proposed, none has demonstrated clinical
superiority in large patient trials (8), and there is a paucity
of data based on controlled studies (5,9). Most of the
exit-site care protocols involved the use of antiseptics
besides cleansing with soap, such as povidone iodine
solution, scrub or ointment, chlorhexidine, and hydrogen
peroxide.
Pure soap with water can physically remove a certain
level of microbes (10). The use of soap and water has
also been shown to be effective in exit-site care in a study
conducted by Prowant et al (11). The results of the study
indicate that cleaning a well-healed exit site with soap
(antibacterial soap was recommended in the study) and
water is more effective in preventing infection than
cleansing with soap and water in conjunction with
painting povidone-iodine solution around the exit site,
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rinsed with water, dried with a clean towel, then
thoroughly dried with a piece of sterile gauze.
Group 2 patients had a daily shower with pure liquid
soap. The exit-site care was similar to Group 1, except
that 4% chlorhexidine liquid soap was used in the
cleansing of the exit site.
For both groups of patients, mild liquid soap with a pH
of 5.5 was recommended for use during showering. Air
permeable dressings were used to cover the exit site for
both groups. Patients were taught to immobilize and
anchor the Tenckhoff catheter to avoid trauma. All
patients had their exit site cleansed on a daily basis.
Each patient was monitored for 6 months after the
introduction of the proposed method for any incidence
of ESI. Two assigned renal nurses assessed the patients
during their follow-up at 4- to 6-week intervals for exit-
site care procedure and compliance, and exit-site
condition for any changes and signs of infection. All
assessment results were documented in a flow chart for
easy reference during the monitoring process.
The definition of acute ESI by Twardowski and Prowant
(12) was adopted. The definitive external signs of ESI
are the presence of erythema of a diameter greater than
13 mm and a discharge of blood or pus from the exit
site. The probable signs of ESI are the presence of pain,
swelling, and crust. Patients were diagnosed with an ESI
if there was a presence of either one of the definite signs
with or without the probable signs, and a positive cultured
exit-site swab.
The recruitment period was from December 1999 to June
2000. The results were measured and compared by using
chi-square analysis. A p value less than 0.05 was
considered statistically significant.
RESULTS
A total of 124 patients were enrolled into the study. Seven
patients did not complete the study (3 patients died and
4 patients did not comply with the exit-site care method
as instructed). Of the 117 patients who completed the
study, 48 were in Group 1 using pure liquid soap, and 69
were in Group 2 using chlorhexidine soap. The patients’
demographic data are shown in Table 1.
During the 6-month study period, there were significantly
more patients in Group 2 who were ESI free (Table 2).
All of the infections in both groups were caused by a
single microorganism and all responded to oral antibiotic
treatment. There was only one episode of ESI in each
ESI patient during the study period, and there was no
complication of tunnel infection or peritonitis.
There were eight incidences of ESI in Group 1 that were
caused by gram-positive microorganisms, whereas there
was no ESI caused by a gram-positive microorganism
in Group 2. The difference is statistically significant (p=
0.001). There was no statistically significant difference
in the ESIs caused by gram-negative microorganisms
between the two groups. The data are listed in Table 3.
Four of the eight gram-positive ESIs in Group 1 were
caused by Staphylococcus aureus, two were caused by
coagulase-negative Staphylococcus, and the remaining
two by Diphtheroid bacillus. In the ESIs caused by gram-
negative microorganisms, three patients in Group 1 and
six patients in Group 2 had Pseudomonas aeruginosa,
which was the most common organism responsible for
the ESIs in the patients being studied. The remaining four
gram-negative ESIs were caused by Klebsiella, Serratia,
and Escherichia Coli. The data are shown in Table 4.
A comparison of the ESIs between the new CAPD
patients in the two study groups also revealed that there
Table 1. Patient demographics.
Group 1 (n = 48) Group 2 (n = 69)   p
Current/new CAPD patients 33/15 54/15
Sex (M/F) 23/25 34/35 1.00
History of diabetic mellitus (%) 19 (40) 20 (30) 0.21
Age, year 56.3 ± 11.7 59.0 ± 11.50 0.24
Duration on CAPD, months* 15.8 ± 8.07 14.7 ± 10.35 0.63
*For current CAPD patients.
Group 1 = pure liquid soap; Group 2 = chlorhexidine soap.
Table 2. Number of patients without ESI during the 6-month period.
Group 1 (n = 48) Group 2 (n = 69)   p
ESI free at 6 months (%) 35 (73) 61 (88) 0.049
Group 1 = pure liquid soap; Group 2 = chlorhexidine soap.
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was a higher ESI rate in Group 1. The data are shown in
Table 5. There were 15 new CAPD patients in each group.
The ESI incidences were five and one in Groups 1 and
2, respectively. However, the results are not statistically
significant.
DISCUSSION
Recent recommendations for exit-site care are to wash
with antimicrobial soap to keep the site clean and to
diminish resident bacteria (7,13), because this can reduce
skin colonization by inhibiting and destroying micro-
organisms (14).
Of the various types of antimicrobial soap, 4% chlor-
hexidine soap was used because chlorhexidine has a long-
action advantage, as it remains active on the skin for up
to 6 hours and does not hinder wound healing. It has
excellent antimicrobial activity to gram-positive bacteria
and good antimicrobial activity to gram-negative bacteria
(14). It is easy to use and leaves no skin discoloration,
and it is generally well tolerated (4).
There was a statistically significant lower ESI rate in
the group of patients that used chlorhexidine soap
compared with the group of patients that used pure liquid
soap. The results support the recommendation made by
Gokal et al (13), who stated that catheter exit sites should
be washed daily or every other day with antibaterial
soap to keep exit site clean and to diminish resident
bateria.
Results in this study suggest that there was a significantly
higher rate of gram-positive ESIs in Group 1 patients. It
seems that chlorhexidine is effective against gram-
positive microorganisms that cause ESI. However, a
limitation of the study is that the factor of the S. aureus
carrier was not studied. It has been reported that the nasal
carriage is a well-known risk factor for S. aureus infection
(15). There were four gram-positive ESIs that were
caused by S. aureus. It is not known whether these
Table 3. Distribution of ESI among the two study groups.
No. of ESIs Gram-positive Gram-negative
Group 1 (n = 48) 13 8* (61.5%) 5† (38.5%)
Group 2 (n = 69) 8 0 8 (100%)
*Group 1 vs Group 2, p=0.001.
†Group 1 vs Group 2, p=1.
Group 1 = pure liquid soap; Group 2 = chlorhexidine soap.
Table 4. Etiology of the ESI.
Causative microorganism Group 1 (n = 48) Group 2 (n = 69)
Gram-positive microorganism
  Staphylococcus aureus 4 0
  Coagulase-negative Staphylococcus 2 0
  Diphtheroid bacillus 2 0
Gram-negative microorganism
  Pseudomonas aeruginosa 3 6
  Klebsiella 1 1
  Serratia 0 1
  Escherichia coli 1 0
Total no. of episodes 13 8
Group 1 = pure liquid soap; Group 2 = chlorhexidine soap.
Table 5. Distribution of ESI among new and current CAPD patients.
No. of patients No. of ESIs
Group 1
  Current CAPD patients 33 8
  New CAPD patients 15 5*
Group 2
  Current CAPD patients 54 7
  New CAPD patients 15 1
*Group 1 new patients vs Group 2 new patient, p=0.169.
Group 1 = pure liquid soap; Group 2 = chlorhexidine soap.
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patients were S. aureus carriers, and how many of the
studied population were S. aureus carriers.
There have been concerns that the use of antimicrobial
soap also kills residential bacteria. Resident bacteria live
and multiply on the skin (14), and they may actually
produce metabolites that are inhibitory to the growth of
more pathogenic species (16). Eradication of resident
bacteria greatly enhances the survival of S. aureus and
the subsequent development of infection (17). However,
this was not observed in patients in this study. None of
the patients using chlorhexidine developed ESI with S.
aureus.
The long-term risk of developing ESI is dependent on
multiple factors, including the duration on dialysis (18).
It has been reported that there is a decrease in the ESI
rate with increasing time on dialysis (19). Therefore, to
eliminate the variance caused by the different durations
of dialysis in the study population, the ESI rate in new
CAPD patients was compared. There were 15 new CAPD
patients in each group. The ESI incidences were five and
one in Groups 1 and 2, respectively. However, these
results are not statistically significant, which could be
attributed to the small number of patients studied and
ESI incidences.
Exit-site infections caused by P. aeruginosa were seen
in both study groups irrespective of the use of
chlorhexidine soap. Although chlorhexidine soap was
more effective in the prevention of gram-positive ESIs
in this study, it did not reduce the incidence of gram-
negative ESIs, in particular with P. aeruginosa.
One of the causes of ESI is a poorly draining tunnel that
may be continually wet with water, resulting in disruption
of the barrier against bacteria in the catheter sinus tract
(20). Pseudomonas are primarily ubiquitous and are
found in water and elsewhere in the environment (21).
Moreover, the organisms are commonly found in moist
places such as sinks and sluices (22). The overcrowded
living conditions and the high humidity in Hong Kong
may explain the relatively high prevalence of the
Pseudomonas ESIs in this study.
Because catheter-related Pseudomonas infections are
difficult to eradicate with antibiotics alone, and there is
a high percentage of P. aeruginosa infections resulting
in catheter loss (3), further study should be performed to
identify more effective exit-site care methods to reduce
ESIs caused by Pseudomonas.
The overall ESI results in this study showed that S. aureus
and P. aeruginosa were the two major causes of the ESIs.
This is similar to other reports that suggested that the
most common microorganisms responsible for ESI were
S. aureus, S. epidermidis, and Pseudomonas (3, 23).
CONCLUSIONS
The use of chlorhexidine soap in daily exit-site cleansing
is simple. It is also effective in the prevention of ESIs,
particularly gram-positive ESIs. However, Pseudomonas
ESIs were seen in this study despite the use of
chlorhexidine soap. It is suggested that further research
is required to identify more effective exit-site care
methods so that the incidence of gram-negative ESIs
associated in particular with P. aeruginosa can be
reduced.
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